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(I) 



^ (57) Abstract: 7>C2KZ-aml«ahtea^4-yl>3^fm^ acid of fiMBnla 

O 0), in the IbnD of 8 crystdlise sab aad OK tbenoC in the lacpanftkm of puie cafifii^ Id aaolhcr aspaa lUs iavcotUm la- 
tates to dia ceaapooad of H^ihulft QO ia fee ftwai of a mU» nytSoaal^ la oystsSISnt fiwia, whciaia the i> sdactad ftom the yiay 
1^ copaiiling of irihosphate; iiydftfrjjimb pi ww p h i ila , w atyb t e, tDag^hiie» w a lftiB, h ydi oga o BiltiMe and a 
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h CBFDIHZK ZSTBBMBDXMrB 

Tho pfesem invenHm relates to orgarte 

mUtG^Oai^ add (oaMMi). CeMMr b an orallyHadmlnlstared 

5 oephatepoifnwrilhanbMlatalpf^^ 
. Item 1933. 

Pmbictton of oeftfinlr is ik)l simpia an^ 

exanipia» ft is ioKywn that the piepaiaton of cefdidr ^ 

10 




msy t)e carried out wttereby the acyl side chai^ 

cephalosporin ifng stmctiure may tw Introduced in 0ie fonn of a (reactive) acki derfvaSva of 
15 the 7-side chain, bi which the oodme groiQ) is protected by an ace^ prdectbig groups after 
ifl^ich the acetyl prolectfr)g group is cteavedbiord^ to cbta^ 

PUUshedinlematendappBcaHonWOeaMaiSg discloses a m^ml (or iwrtficatton of 
csMMr tqr f orrnaihm of a ciystaBbte dteK^^ 

20 

Nam, 8urpr1shgly» intwnmSatee e*g. crystalOne bitennedlales have been found In the 
production of o^dMr, from wMch veiy pure crtflnir may be obla^ 
l^ly pure cefiflnir Is sfanpBfled 

25 In orwaspect»teretbfB» the present biverttionpravMe^ 
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in the form of a ctystailbie salL 

5 tt has 6urpri^t|^ been fc)undlh^O>ecornpoiff)d 

fomi in the fonn of a aaR Wlih a auilbffc or phosphorfc add V 
Gu)hfftcecid» aehydroQM suifala or sulfate. 

InafUilfieraspecl, thapraaertlnv e wB o npro^Meelhaooi^^ httiefoiincf a 

10 oystaDine salt wHh a sulfonic or phosphordc add,orlntt)afbrmof aciyslaBineaaltviMi 
sulfuric add, as hydrogen euffate or sutfate, 

tn another aspect this bwenttonrebtes to the compound c< form 
optionany In oystaDne form, wherebi the scdt is seledad from the gmip consisting of 
15 phosphate, f^drogen phosphate, rnesyla!e,to6ylate.8ulfale,t9^ 

suifamate. IhenewaateofWsiiiveiiflonmaybelnpiroorsutnlanS^ 
example (fisplaying a purity of at least 90% by w^ght or rnore,e.g.%%w 
88%, m or Mghar as datannined liy % HPLC area 

20 Inti^eayslamriesaltsof theoompoundoffonmiial,theacidisprderabiyam^ 
phospfioriic add of formula 11 

25 tn which Ri8^itifiesall(yl or q^lkmaBy.sUt»tihiMa^ 
Ci^e^dliyl, for example methyl, ettiyl 

«(ample» phenyl, methy^henyl (toluol) or napMhyl. Alkyl and aiyl includes unsubstituted and 
subslilidsd aryl ami aikyi, for example eiyl subfittl^ 
(Cn^ailcyl, 81^ as metfqfi, allcytaxy, 04). ff:^^ 
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Y dcftolBS S or P* 

Exanifrfes d ciystaiSne ssiRs aocorc^ 
fbmiula I wfih an add of (ionmte HX» 
5 HdPO/and RiYCy* whefo!nRiamlYhavoth9abov»Hnviltoned8^^ EspedaDy 
prof wred saRs Inducto the hydiogan cHoifdd, phosfdiate, sulfate* methane sidfonate* 
benzene stdfonate and toiuem euifCMiate of the ooiT^^ 

Most piefenedealts eie phoq[ rt ia t e» toluene sulfonate end bemene sulfonate. 

10 

The seRs end crystalto sate d this invento are useful as in^^ 
the production of oeftflnlr. 

Acety»<efdifdr of fbnmila I in salt fbrm, e^ as ciyst^^ 
15 add, su>hff1cacM»8uifanitoadd» phosphoric add or hy^^ 
presentinventton biefenred to herein as tefdirir fntennedlate*. 

CeldMr Intennedbdee may oontain crystal water w 
bitsnnscBatas may thsrefore be presemas sudi, or in the fo^ 
20 solmit8»ori(AhMter,fore9auivilelntv^ 

In anoth«^ aspect* the prssem invention provides the oori^ound of 
crystalBne satt vrih a suKor^ or phosphonic, suifuito-, sui^ 
add and h the form of a soNatOpe^vrid) an organic solvent or 1^ 

25 

CfystaBsaOon of me oonqtMHtfid d 

Ms inver^)n,vMchb6tflprfsingly success represents a purS^^ 
effldency in productton processes for the prcxlucflonolceMrrin ByimparingthecefcBrilr 
Intennecfole* cetdMr can be obtained b) outstandhg pitfflyt e.g. >9^ 
30 we^ 99% tvvtfdgM or t^)er,e.g.99£%tvvyd^ or hi^, measured 
area. The cOTtem ol impurities is very low, ag. <5% by we^t or less, 
2%bywdght»1%byw^|Morioes,e.g.O£%byweighl,prevenless. Further, purified 
of cridbiir may be effected et en eerier stage of the celdMrprodu 
thefbudceldlnlr stage iiseV» 
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CefcMrintemiecSatesrnaybepmduc^ 

- (>ystaiB6afon ly trealhg tta oonq^^ 
HCI» I-UP04 or an add d fiormuia 

• CiyslalBsaHon by preparing the compound d 
sohfert wih H1SO4 . HsNSQaH. H CI. KsP04 or an add of 
or fri a 80ylatd>la protic eolvant, 0^ an aioohoL 

- Reaction ol T-anri rK>3-vin^^-cephem-4K»rtK)9(yDc add vritti a rieadive derlvaSve of ^rh2- 

towaidft the reacBon oomffllons bi oidar to produce flie compowid of fonnula l» and 

crystalBeaflontvtreatb^ the reaction mbctiroh 

H^or an acid d fonnula n, opBonaBy bi a onofol prooessL 

Soivente wHch may typically be used for ciystalDsation ^ 

(Cv«>'alocrfK>ts. ketones, ag. ((o^-k^mes axKl ethers, for axample t^rahyifrofuran (THF). 

and mixiurDe of two or more of the sahi sohmrt9> imA)^^ 

Other eohrants may be present. e.g. inait eoivenia wMch may be 

production of ttie compound of formula I, for example iMorinated hydrocartXNns^ such as 

CHdCIs, idtrOee, such as aoelonitrlleb and caib^ 

aOcyl esters. 

To produce the cef(finffint8fmecfiaie,ttie free base of the compoimt 
suspended In oria of llie eaid eotveiils or solvent ird)dures. arid ciystalB^^ 
of fbmfiula HX cpdonaDy In the presence of water. 

The cornpound of forrmila I inay be produced by known melhodSp PrepaiaUonmaybe 
carried out wtereby7<»nbKha^vbiyt-3-cephem^^ 
wRh en arrrine or amhine cr guankflne. e^ DBU. JMG^ or a teftl^ 
reacted with a reacSve deitvadve of q^-^-arrArwtt^ 

ac^ add. for eocmnple qv^2H2HunmottezoM-yl)-2*<rrathyi^^ add 
mercaptobofizothia29olyl ester, in a sohrM which is biert to^ 
as ImScated above. 



wo 2004^1^23 



.5- 



FCr/EP2003i008944 



Produdkm or the oeMMr inler^^ 
foffmula I in ciystalSm saft form tim 
ttie reacfion nOxture, by achDng tto 
prefeiabV in the presence d the solvent whM 
5 above. 

An ecpdmolar anMurt of the comixHffid of fo^ 

imdLvi4iereby a sight excess of the addLe.g. 1.1 to 1£ molar equivalents of HX per 
equlvatemd compound of fdrnttdai, may be of ai^ Higher excesses, for exampto 
10 tMvo to five equivalents oladdL may abo be usecLtt 

guanhfinesaftofT-eniino-a^lriyka-c^ inorder1o<d>lain 
the c^flr^ interniedats at least tMM> nK)lar eqidval^^ 
used The amoum of add (rf fbmnte HX wMch b to be used for crystaB^^ 
intennediate therefoie depends on the reacBon conditions used for the ptoductfam thereof. 

15 

In another ernbodbnent the ceMnir inimnedlate may be 
fkxmte HX to a suspension of the compound of fomnlb I h 
above. 

20 In anther mbocfrnent^ the G^cMrlnt^medate may be ciy^^ 
compoumi itf fomfHito I by tttcBr^ the correspomSng 1^ of t6r^^ 
of fonnula 1 may be sOyiated by knoim methods, fb^ 

acetanride, li04)l&MmrthylsilyllrtRuoR»oelam^ mo no btoie th yl^yHrffluoioacetamfcl^ 
monotiknettyldtyl eceiamUe^ hewmelhylrlhlhTwne or Ms-etnitrtiyM^ urea, and an add of 
25 fonmteHX bedded under the €on(BBoi» described above* 

tn general, special measures are not iweded to desilylate the cornpound l=bT 
ctesflyblbn, general^ ttie addBbn d the add of form^ 
dlylatabb protic solvent, e.g. an alcohol, ere 

30 

CeMdr biterrnecSatas acconftig to ttie present 1^^ 
produdngceMinIr, since cdtfrtir may be obtained in purity. . 
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Tho producHm of oeMMr ftom coA^ 
deavb^Oie acetyl ptttecilng group m the Gxy^o^ 
I, Mheii^ hstaatf or Ito slaifl^ 
aooonflng to ito prosem bnmSon is used 
5 unstable both In adds ami in bases* so mat this |m 
or ba^ medlunx in acidic meduni. H2$04 or eu^ 
wheieby deavage miy tato iHace e*g. in an aiooholc or aqu^^ 

lVplcal^» deavage the acetyi piDteding gioi9 may be cairied oirt at a te^^ 
10 belM8n-(PC and 1S*C, for example bMw^ 

In a bade mecftjm» NHib NaOH or ICOH or an eikaBne eeilli car^^ 
or llaHOOi may be used e^ as the base, wtterdjy deavage may take pla» 
aqueous or aqueous organic solvenL Bade medhim»fer example viMi a pH value 017^-- 
15 9Aa.g»7M^»i8prerenfed 

CeldM may be GiyetaBeed in pure fbnn flnom the readto 

inettiod used, by adcbig a bssB for deavage in the addle medhimt or byadcSnganaddfor 
deavage in Vie l>aalo medhim. 

20 

andher aspect, the piesM invention pforides a pioce^ 
whfch is characterised In thai 

a) the oonq)ound of tafmula i is prepared 6i die fonn of the cfystal^^ 

of a6uspan8iofuwilha6Uffioni»»orpho6phorrio-, sulhiiip-.euifemio-^phosphoilo-or 
25 hydfodriorio add^ 

b) Hie dystal&ne salt of ttie compound of fonnula 1 is converted into oeMbiir by deanA^ ttie 
aodyl group on the oxygen of the OMbne, and 

osHtafr is iso iflte dt e*g» ciyelaOaedtlfcm the reacflon mixtive of step b)» 

30 In another aspect, Oiepresembiventton provides the use of the ocmpou^ 
ficNm d a crystalilM ealt for the pfodudicn d od^^ 

In a further a^MOty the pieeert inveiitfon provides a process fw 
wWdi is dwuecterised In thrt 
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a) aiMcttvedeflvaflvBofteoofiqKHjr^ 




m 



9yrh2^ftrmlinc»}^^ add, e*g. fi!yr^^-C^ 

afrinothfaQpM-yl)-2Kroet^^ 

b reacted inM a oompoiind d for^^ 




IV 



for example In teacflva foim, auGh as 7-afni^^ 
silylated fonn« 

to oi^ the oofi«K)und of formula I 




cephem4K»utxxxyDcacid» 
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b) acidHX,lnviMd)Xi8a9deflMdri)ove«KlRii8w 
ooinpotmd of formula i h order to oM^ 
wRh addHX 

5 c) Ite GiystBllbio salt from step b) Is isotaHBd* 

d) thecrystaffineeaitcf theompouixJoffomH&ilfromstepc^ 
ctesvbig iho aoo^ group on Itio ooQfQan of tho oodmB, and 

10 o) cofdlnlr is isolalBd from Iho loaction mixluio of stop d)» 

The macttm of the reaclira dBrivaOve of the oompOM 

tormula IV may be canted out wder BpnfOo ooncWorw» e.g» hi melhyteT>echloffate, 

acetonlMlaor.THFatatmp6fa!i0Bof behv^ 

15 

In a further aspect, the InvOTlkm provUes a process f^ 

amtaothia2ol-4^^^ra%lcarbcmyi^^ ackknercaptobenzothhaolytester, in 

which the Qfn^-cndrK^ 

ammonium sail, 041. the trf^Htw^arnrnonhim sal^ 

20 

In a further espect, this iriventon proxies a process f^ 
ag. syn-2^<iminM(a^^ addHfnacapto- 
* be n zo lhia zoiylester,h^i^tfchtf»oompowdc<formi^ 
fbmu *WalerHVKrtsr b imderstood to moan e4» iq;> to 50% by 
25 w^ht water oont»it 

Ihw both a spedal drying atep and Isolailon of the diy pn^ 
mahfrig ttie piooese 8iri9)ler and more eoononricsBy aflraclhfa 

30 The above processes are simpler and more eoonomicallyatliacHvetha^ 
pr oceseeS b 
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In ft luitter asf)(Mt» ttfe inrairikm pro^^ 

for Qomipla 100 to 10*000 kg or inore, e.g. 15»^ 

produced any of 018 8b(M0*dO8cribod piooss 

IbefoRowdngoxainptesarointendddtonu^ Tempareturesam 
Mteaied in X and aio unoonecied Ihe 



BSA 




BSU 


bis(tibnatiiylsay|)urBa 


DMAc 


NJ4-<lnMthylac8lainidB 


BOH 


ottianol 


ni4>* 


maiifng point 


HMDS 


haxamafhyhSsBazano 


Ma^^l 


fnathanol 


MsOH 


fTOlhanasu^phonic add 


FTT 


room tamparaliffa 


TEA 


tiMhylaroino 


TMSI 


tibnalliylsiiyl iodido 


TsOH 


p-tohianesulphonic add 



X-ray d i ffractton measuroments of salts of 7-{2<2-einfa)OlhlazoM-yl>^ 
(methykarbonylooiyii^ 

respeclK^ely* in Tid>la8 1 to 6 bekyw arid ilhis^^ 
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Ewonphit 

thlft>1>agablevdor4AinoclA«ie-^^ add 
A BoMion of 6.0 g of 7i2^'BSritnxMBa^^ 
5 viriyN>q)h0m4-catbo(^ 

¥Ah 1i)5 nd of conoenirated H3SO4, the 
dropfvis8toca.150 mlofanaqueo(s3%NaHCQ|6Olutk}n.ThBpHvahteof0iei^ 
oblairied b atQusted to pH 5.0^ 0^ g of actuated caib^ 

and Ihs acfiv&tod caitx)n Is fittoTBd off &k1 washsd iwfth H^/O, Tho fDtiald oMalnod is hoalsd 
10 ft>25*to30*andth6pHvalwisaigu8lBdtopH3«^2nHb^^ 
44hbDeolyO(hydra99i^^ 
2Hatflx»qfBo acid Cf^taDses, is fiSered of^^ 

Exainple2 
15 aKa^&^mlQS&ias^^ 

10.0 g Med^2r{Z'mkwM^^ 

content <1XI% by weigM) am auspam^ 

cHtofida ami than ooolad Id 0^ 11^ nri of MH^bn^ 
20 of10nrfmjtes»andstln1ngl8tt)OTaffMedfor15minutos.Th080l^ 

of bis-(ben2Dlf)iazDK-^l><flsulphte 

nrinutos^ 9.7 mi of trfethy^phosplAo ared^ 

m houre at 0^1 aidiaaquantly cooled to ami aHned for a fur^^ 

ytitovvish oystaBlne imduct tefitteiad* 
25 nwAiylaiiachlorida, and dried overniglM to 

Weighed praducb 15^0 

&22(m,1H) 



ExampldS 
beiuDDthtagotvtestef 
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200 g s^2r^-wiMUa3t^^ 

vmler and dis»dv6d fay addhg 23 nd of 5M 80^ 

20-28^ 25^ mi of acetic add anlvdride are 

d the aotullm b held at baliraen 7*0 a^ 
5 80iuiin).MInwaRl8|8liritogi8efle^ 

The6olitioni3COoledto<10^,andacid>fiedtopH3.0overtheoo hourwilh45ml 

Off cone hydiod tolc add, whereby syn-^^ifi^srb^ 

acetic add ctystaHlses. The nrMimb stirred for 60 

each ttneiMilh 30 ml of odd water. 
10 The water«fiMistmed product thueolMnedbeiepera^ 

and heated under reflux usbig a waloraoparetorunffl the water contm 
• £0i»%bywettht 

2a3nd tritMitylanrine are added at 0*C and slinfngbeff^^ 

b mixed wfSi 4a^ of l)b-(benzDlhlazol^^ 
15 Aflertheadcfifioncf 24w3Rdortriet)9^(rfK)sphae^ 

oodbg b effected to -20^. The mbdure b efinred fit tWe temper^^ 

flRered and washed SDc, each tbne wRh 50 nri of coki mett^iane chior^ 

dded over right at 30^ 

20 Weighed product: 3&0g 

^H^rCDMSOKtd 5222(5, 3H), 736(0, 1H)» 748(br a, 2H), 7^in, 2H)» 8.08(m, 1H). 
a22(m,1»9 



25 BnMiple4 

12aOg 3-Mny^oe|4iem-4-Gaitioo90o add are suspend^ 

nA(edwflh167.1ndB8AatRT. The mixture bellnred for 2h and the dear eobifionobtimi^ 
30 b cooled to 0^. i^J6gsyn4t^'miby(^^ 
ace^lcModdeJvdmMorfde are added OM^ 

IhatO^. The mixlureb cooled to -10^ and 69,9ml 1^ are added dropwb^ 
reaction eduiion b added dropwbe at mr over 1 h 10 a mixture d 75nri WB^ 
MeOH.A8U8penskmbfbfmedwhlehbsllnred1br1h8^ Crystalline product b filtered 
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Off and washed tMrice, each tiimwilh 180ml ooUi^ Isolated crystab are 

dried ovwirigM at 3S*C under vacuum. . 

Yleid:22&29 

H«ni(DMSCH« $ 2^(a.3H). a61&3.88(ABq, 2H^17.6Hi). 5^d.1H4c4JH^. 
552tt1H^11.4Hz). &60(d,1liJ»17.5Hl), 5^dd,1»W=4.8&73Ha), 
&91(ddL1HUM11.3ft17.6Hs),7^(8.1HK ia04(d.1H^7.9Hz) 
HCI:a7% 

mpj: 140% (deoompoeMon) 

cait>o«llcacMjneltian«mlteftati^ 

3''i*Vl«ephem-4-GaiboBq^ add am suspend^ 
15 w«h5J7gBSUatRT. 21^ TMStaie added and fheauspendonbaSned for 2h. The 
8iKp«isionl8flteredandttMffitaradcawash8dw«i1(M The 
combined fiRntea are mbced witfjlOmJ DMAe and 9^ sy7H2^2<anbiothlazoU-y9^ 

30 *C. Stbiingb continued for 2h at 30*a The mbdureb cooled down to OX) and atfcied 
20 dro|3wisetoa6olutionartAnllMsOHIn105mlEimand2.4inlv^ 
is famwd which bdnutedwtftlOOmlrorthytenechtorMefcrikH^ 
andforlhatO^. Ciyatalne product is fitoied off. washed three times, each tine wllh 25ml 
bold mstiyleneehloride^ and dried at RT under vacuum. 



25 Yield:11.a2g 

Vnmi<DMS(>4» 5 2^|e.3H). 2^(s^ a61&3.8B(ABq. 2H^17.7Hz). 

&24(d.1HiJb4.9Hz). &a2(d.1KJBl1.4H4 5.61(41H^173H4. &83(dd.1H;jb44»7JH2). 

a91(ddl1IU>11.2ai7.5H^. 7.21(6,1H). iaQe(dL1IU»7.9H2) 

CHjS0^1&4% 
30 mj^ 170*C {deonmposMan) 



BounplaO 

74»<a^lnolht«Mt-4^riWnielhto 
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1S^3-vlnyt-c^>heni-4<:ait^^ 

fiMiro heated to bdBng. laAid HMDS and 10)dTiyia am added and tto 

for 2h under refhix ooitdiBons and passbig a nRfogen eirearn throi^ ttia eotuftxt The dear 

eolij|ioni8000ledto30^andmlxBdwim3(M 27^ 4ff^^-(^fnMhiazo^^ 

9 (m^iyfc^irtxmyto^rrAio) ac^ 

sSin6d for3hal3(rYX The reacltonnAdureie added ch^iwise to 
JsOHJtifMBlnattiaumtilS^ The product crystaBlzee out 

The suspension ta(Suted¥i^38Qmlmetfvlenechk^^ The 
ctyetafflne pioduGt b fitoied off and washed ttvee limee » each ttmewMi TSml cold 

10 melfqflenecMoridB, and under vacuum at 3^ 

^ftehfcse^ 

^fnmrpMSCM^ 0 2^(e^» 2J2B{BjStfi. 3.6ia3^(ABq» a^U^IT.THz), 
5^d.1KJ=4.8HzK 5^d.1HJ^11^), 5*ei<d.1H^175Hz), 5^dd.1H^^7.9Hz)» 
IS 6.92(dd,1H4»11.1&17>mz)» 7.12a7^(AA'BBYn,4H)» 7J22(s»1H)» 10A4<d.1KJ»7^) 
TduenesuHbrric ad± 28.0% 
m4i^ 146^ (dec om poe m on)> 

caffboxwteacidL h Y d ro qen sMtfalte 
&0g 3Mnyl«ephem^»<artMf)cyte 

7*1nilB8AatHrandeilned1br2h. The nrixtore is wanned to 30*C and lOmiDiyiAc and 

25 mefcap to be n gWaaDlyleeler added Sfeitog b oongnuedfor 2Jh at syc, the mbcture coded 
to and a eoMbn of a79nd concentric suihifb «M h a mixt^ 
2.404 wator added dtopwbe. AsuspendonbfcmnedwMdibdhitedwrflhlOCM 
inelhylmechtofflde,foBowedby6anrln8f^ The cn^staDne 

procbct b fOtmd off and washed twfce, each tim^ 

30 dried under vacuum at ITT. 

Yield: 10^ 

Hnmr(PMSO^ 5 220($3H). 3Mftaa9(ABq, 2HJ»17.7H2)b &24(dl1H^ JH^ 
5^d»1H>11 w4Hi)^ &60(d1KJ»17^» &B3(ddl1H^ja7SH4. 
35 6.91(dd,1H^112ai7^H4. 7.17(8,tH)» 1QL00(d,1H^7W 



PCinBP2i»MI0>944 



-14- 

Hi9O4:10.7% 

tnjpji isirc deoonqiwsltlon 

eaihorio adcLsulfatB 

FTT wah 15j68inl HNSOS and 29^ TMSt, and heated urater reflux for and passing a 
irilrogtti stream throi^ the solution. 7)iandxtursboooiedto3(rCand42^DlylAcand 

10 3Mg syr>2-^irmSnomBaxii-^^ ac»- 

rri«icaptobenztHazolytest«r are added. Sftiing Is oonlinued for 2j0 hat 30*0, cooled to Opc 
wid the reaction rnbdure added dropw^ to a eohJtton of SwTfMc^ 
MeCMandllJZinliivater.onwhtehadenseaystaBinesuspenskmbf^^ Stirringfe 
conlinuad for 1h at OH:^. the nMure fnered and the recoverad inate^ 

IS rach firna with Icmnlooldrn^hylenechtorUe, ami dried under vacuum at RT. 

Unim(PMSO«ld 5220(8^ aSiaa89(ABi|. 2H^17.7H^ &24(dl1lils:4.8H2). 
Sja2(aiHLJ°11>(H4. &ei(c||1IM»17.6H4. 6Ji3(dd,1IU=4^.9HlX 
» 6.91(d(i.1H^11.2&17.5ni).7J8(B^1H).10uOO(dL1IU^^ 
H2SQ4:17S% 
in.|>^ 170*CdeoonvNidBon 

25 7^a«^ininiilliiq TTHil ffi^n^ 
pfiticwlte acfctphospliaae 

21.43g S-'^iVl-cephMiH^^aibogqflc add are suspended In 214f^ 

with 1Sw68ml HMDS and 29|dTMSI at m* and heated for 2h under re^ 

passbQ a nttrogen stream Snough the eohiUon. The mliduie to cooled to 30*0 and 42Anl 

30 OMAc and 39.4g 6yI^aH2■a^*x>^ttazoM-yl)^me«hylcaIt)o^yl^^ 

nwicqMDbenziMaa^ylesiBr am added. The mbdurebsliired for 2J>h at 30r(^ cooled to 
0^2 and tha leacto fiMurs added diopwlsa at o^ to a sol^ 
add In saeml MaOH and 1 1 2ml water, on wMcii a IMd( oysb^ 
The suspenston Is (Sited w»2S7mlm^iyienechk)flde.8tfrred for 

36 Tha fitor cake to washed once wilh a mWuiBolNinlmettiylBnecM^^ 
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and than Moe more^ each Ana wRh lOTInl melhyle^ 

nr. 

5^(dL1H^11.4H]9, 6.60(d.1H,J=175H2). 5i)2(dd,1H4»4.8&BX)^ 
e^(k^1H,Jb11^17W.7JS(8»1HKa91<dl1H,Jb8J0HK) . 
HP0«:16^ 

nn4u170*C (deconyos Wo n) 



iwav cai f racuon measiif«vw^i& 
X^aydiHiacaowineasurei^^ 
hydrogonwIMa, mesylate and 811^ 
IS (insmylcaibonyloMybirino) BcetaXiUo]^^^bt^t^^ add The results 

obtained and (Ofraclim 
and f^uies 1 to 6* 



WO2004A»]6623 



.16- 



Claims 

1» A compound of fofifujia I 

5 




10 2. Aoompoumtaooonfingtocfatafil bciystaB^ 
oyslalBna satt is a satt a milfb^ 
sulbmio add, as the hydrogen siiif^ 
add^ as Sw phosphate, or a salt wHh hydrochkMic acU 

15 a AcompoindaooonlingtDdatoi2;chaiaclerisedlnthattheaddi8 

HX II 

in whk:hX signifies cr»HS04\RiY(V.H2NS(V» H2P04.%<S04f wherein 
20 RfiedlvlorcpSonaRyeubslflirtedaryland 
YsigiMesSorP. 

4. Aa)inpoundaoooidlngtoarvoneofdalms1to3»diarac^^ 
' salt is a p4Dluenesiitfor^, inethanesidftmate. hy^^ 
25 phosphate, hydrogen d)fa>rtde or t>enzenasuBonate. 

5. Aprecessforprodudrigfliecornpouiidof foiintlia 



30 



WO3004A166S 
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to oMflln ttw oonpound cf fomnulft I 



WO200M16623 
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. b)andGidH)ClnwMch 

Xslon!flesCr,HS04\H8NSQa; HaP04M4(S04forR,YCV. 
Rt signifies aU^ or aryl and 
5 Ybsultur or phosphorous. 

Is asUed to the oompound of fcmmitai I to order to oM^ 
compound of fotmula i with the add HX» 

(9 cQfslaiiM salt from stop b) is isoiaiedi 

10 

<9 the oompound of fbmniia I th cqfstolBro salt fbnn fr^ 
cdUhir by Gieavbig the acetyl groiq> on the oo^g^ 

0) crtdMr bisoiated from the reaction mfxtureol ^tep d). 

15 

6. Apioce8saooordir«tociaim5,€harBclerisedlnthat^yii^2'^^ 
(m^hylcaifeonytox^^nin^^ 
reaclto derivalh^ of the compound of fomRda 1^^^ 

20 7. UseoftheconQ)oundoffbmiuialh1heformofacrystalIb^ 
cf dsdmsl to 4 for the production of cefdirir. 

8. Abbk(9iai%of crtanirhavlnoapu%Gf>99%bywetoMpnidU^ 
process of daini 5 or 6w 

25 

9. A process for the proAiclion of 6yn4^-aminot^^ 
aoetio acMHneicaptoberiBolhtazolylester. whereto 
(m6thylcafbonyloocyirnlno)-acelic addle used as the 



30 ia ApR)ce5sforthepn)dUG8onof^2*C2-amtooMazDl^^ 
acetic addmmaptobenzidhiazclyleeter* w^ 
Ridstfomi. 
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11. A|roGess806Qidbigtocfato10,wh»^ 
watw; 0^. 20 -40% by weigM water. 

12. Aoonqmndtf fbnmjialinfheftmnd 
saK is seteded from the gnMjp consist 
to6yialo» 8ulMa» hyikogen sulfato and 8u^ 

ia 7-{^-amiR0tMa2DMir^^ 

caiboxySe add phosphate hanrtng an Xh^ 
thatehownbiFlgijrel. 

I4w l^-ifirMInc^^ 

carboxyfiQ add hyitodilofid^ 
lhal shoMn In Rgure 2. 

1& 7'C^(2*AininolMa2DM-yi)-^ 
caibcgcyBcaddtDqflateha\d^ 
ahoiMn h Rgure 3. 

16. 7-p--C^ArrfnoM»Mifl>^^ 
earbooq^ add iQFdrogenstiltalB having 
as that shown to Rgur04. 

17. l-t^-iZAofSncilltl^^ 

caibcnqfBc add me^Me hairing an Xnray powd^ 
shown in Rgitfe S. 

1& 7<{^(9^lllinolMa»h«if04^ 

caiboxyflc add suHateha^ an XHTiy powder dffrac^ 
shown In 6. 

19. A salt as daimed in any one of dalms 12 to 18 in substantially pu^ 



EVALUATK)N (D^AC3NGS, RELATIVE NTESSniBS) 
OFPOWDBRX-RAY DDfFRACnON PATTERNS 

EquIpimtiBed 

X-R^ Fowcfer I>iffiactoin^I>« (AXS-BRUKER) 

dieta-ttieta-somoine(er» sample dbaoger 

larg^ Oopper» Kal4Kod X s 15406 A 

paraUel beam opdcs (metvi^g soUeMlil: 0X7 mm) 

Sdntillalion comter, standaid sanqde bo^^ 

SaiDitaaiidData-CcAecticm 

TMt/Fisam 

dalBcxillectian:4akV,40mA»2^ 8l6ii8»28ecwds' 

9 742^Ammc^iia»M^2r<n^iyl^^ 
3-oepliem^4-caibQ]c^ add- b(^^ 
data coUecdim: 4ttV, 40 mA, 240^ aoe^OAl st^ 

S<epiigm4 <ai bo aiyl ic add* to^yfate 
dataco0ecdoci:4CkV,40mA, 2^600, 0.01 slqi8,2sa^ 

4) T-CK^Anrinodiiffiol^ 

3^c^teiH^caibox^add-li jd n)s en su^ 

data Gonecdcm: 4(ft V» 40 mA, 240^ af2e» 0*01 8tq»» 2 semub 

9 742^^^Ammodiiazol4^2r(ii^^ 
3-c^bem4-Gaitia]Qflie add* BW^^ate 
datftcoIIeclioll:4(lkV»40mA»^40^fiOe,^U^^ slBii8»28eoQDds 

3-ceffaam4-€aibo!i)Ue «id- sadbte 
dalaoQ]lectioii:4()kV,40mA»2^mQi>l 



csdanal d-^adng standards: 

1) NBT SRM 64QA (Silicon Fowder) 

2) NBT SRM 675 (syndL FhioroidA>go|^te) 
datacollecfiim:40kV»40mA»2-SO'Q^0i>l ste^ 

Softmra 

DIFFRA&nns andTOPAS (AXSHRUKER) 



WO20IM/0W(23 
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Bitaiial dnqpadng and idathe intoisily 
(D8- AXS-BRUKER) yffOi NIST standards: 



SRM640A: 



SRMff7S: 



ReLbteaa^lOO, 
RfATntHMBly SSo^Mrt 

17.7S9»«,^ 
2&774% 



RdJDteosiiy Sla^^ 
ReUntensity Sb^ottd 



28.446". 
47J08V 

RO.'baea^ltf 55, 

8J49". 
17.754% 
26.778»n 

ReLloteBsiqr 80. 
Rd htmsNy 5. 

Rd. Intensity lOOatanad 

Rd.lntBn8i9 6MMd 
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POWDER PATTERN (DJ-UST) 



Tablel 



PWnBOTtffg 


Ante 


totoQsl^ 






(M. Ml 






y 

w 






A 

9 


^3*342 


1MB 


4«b 

uf 


OJDBd 


A 44 




VJBBU 


OJBO 


00 




llJBS 


Z1 




4A^M 

12J0 


4A 


A ABA 


4A4tt 

13J33 






1420 


13 




1400 


10 




1023 


3 




17JM 


0 


4J689 


17JB0 


23 


4JB83 


19J30 


11 




^J03 


34 


4474 


ttJB3 


11 


4,420 


2007 


10 


4309 


20jOO 


7 


4221 


21j03 


17 


4Li79 


21«27 


0 




ZZJDi 


A 

W 


aJpov 




Nf 




<M 44 






23J0O 


00 


3JB01 




17 




'24U07 


21 


3jBa3 


20.10 


22 


3>M0 


20JB3 


0 


3<387 


20:20 


0 


3J303 


20JO7 


10 


3.180 


2700 


10 


3.179 


20J0D 


to 


3.142 


aojso 


11 


3.105 


20:13 


0 


3JHH 


20J0 


7 


3JH4 


2003 


4 


2JM3 




10 


2J317 


3174 


0 


2J7D 




3 


Z700 


3304 


0 


3S71 


33J03 


0 


2JB04 


33J4 


0 


2431 


3408 


0 


2JB0O 


3401 


11 


2j0O1 


39JD1 


3 


2^023 


38JB8 


3 


2>01 


30j« 


0 


2>ld1 


30O0 


7 


2AtO 


37J20 


7 


2J387 


37O0 


0 


2343 


3030 


4 


2310 


3008 


3 


2373 


3008 


3 
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POWDER PATIEBN (DEMIST) 



Table 2 











Angle 


tntensily 


(AriBBftoin) 


CCuMi) 




ISAM 


6M 


38 


16.176 


6JB2 


16 


13.781 


8.40 


23 


13281 


0JB5 


26 


BMS 


8J07 


24 


0.171 


OJM 


20 


7.720 


11^46 


48 


7.460 


IIjBS 


100 


0JB26 


12J8 


17 


0.120 


i4A^ 


0 












5 




47 on 


14 




18JB8 


13 


4j648 


18J^B 


13 


4w408 


20.14 


11 


4.328 


20.51 


13 


4w107 


21.16 


10 


4XM0 


21.08 


8 


3J60 


23.66 


27 


3J670 


24l23 


22 


3>I54 


26 J7 


11 


3348 


20^ 


11 


3Jt38 


27j62 


7 


3i>57 


20.10 


7 


3J017 


20J50 


7 


2JB30 


31 J» 


7 


2.762 


32j61 


6 


2^1 


- 34J» 


8 


2j404 


37J38 


7 
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POWDER PATTERN a»*I4JST> 
S'Vinyl'S'Cgphtiii i c mboaylfe add to^^to 



TMble3 



IfV^BiiDinj 






22j0/O 


3j0i 


80 


14.130 


020 


0 


13j080 


8^ 


8 


11.108 


7j81 


100 


10lT47 


022 


0 


8C322 


10JB2 


4 


7JBtO 


1120 


28 




11j88 


81 


7iM1 


12jD8 


18 


A777 


13J88 


4 


0280 


1407 


4 


0077 


1401 


0 


0080 


1008 


10 


OjBBO 


1008 


0 


0320 


1003 


4 


4B47 . 


18l20 


11 


4970 


18jB7 


20 


4714 


18j81 


10 


4y091 


18.10 


0 


4480 


1820 


0 


















if 






41k 


8UBB4 


99_9S 




0J717 


3820 


28 




24^11 


49 


3MI 


38.12 


15 


3U8B3 




3 


o;aso 


38J0 


4 


0280 


3720 


0 


oaio 


27 J4 


0 


aiTo 


2828 


13 


0.146 


2828 


15 


OjOOO 


2021 


0 


3J880 




10 




3820 


0 


SSSo 




0 




01.« 


0 


2JD44 




11 


2JBS2 


3128 


4 


Z714 


3227 


7 


2jB71 




0 


2iDS8 


34JD8 


4 


XflB8 


3448 


0 


2040 


3828 


3 


2J010 


3070 


0 


ai9i 


3823 


8 


a/89 


3823 


5 


a4f7 


97.« 


0 


X40O 




0 


220t 


3828 


4 


2200 


9824 


0 


2200 


3028 


8 




3828 


3 
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POWDER PATTERN (fMJST) 



TiBbie4 



(lvalue 












4ft fiflft 










94 






OQ 

AD 






211 


O.rOl 


4fl 4fl 

ID .to 


4AA 

luv 




49 40 


VD 




40 'SlA 


oo 


DXITO 


19j09 


00 


A ncMi 
OJIIilv 




AtA 


OJH98 


4 AAA 

1*mID 


4A 

IB 


■rxRf/ 


40 4A 


AA 

38 




1BJD0 


•so 

38 




^A an 


14 






A#l 

24 




AA 

21 Jw 


AO 

20 


•Mil/ 


Zc.ll 


0 




JUL Hi 




3B07 


Mint 


vA 












i3A 


3jS33 




3B 


3J8BB 


26 JO 


21 


3J230 


27j69 


7 


3.f51 


28:30 


28 


3.121 


2Bj68 


20 


3I»8 


28J02 


9 


2M4 


9033 


11 


2J801 


3079 


7 


2J803 


31JB0 


8 


2J20 


32JB0 


8 


2jra2 


3320 


11 


2JB5D 


3372 


8 


^SM 


34jH 


18 




35.11 


13 


ZJ^ 


3825 


14 


2.499 


38JB2 


14 


2,407 


3732 


17 


2321 


38.77 


11 


2279 


39jS1 


0 
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POWDER PATTERN (M-USnT) 
itphiui a tiMlwullgacUuiiaiylalt 
TAieS 

jsnoB 

lAotem) CC»lto> (MMl 





400 


82 




904 


42 




000 


7 


t42S7 


0.18 


7 




071 


12 


&728 


OUDB 


88 


M08 


000 


88 




IOlOO 


47 


iLt99 


lOuM 


Of 




II4M 


SI 




1100 






1204 




7il74 


1200 






1000 


00 




1080 


$2, 


9jn 


1401 


10 




1000 


0 




1000 


14 


flllQd 


17.18 


20 


4070 


1700 


Of 


Am 


1700 


20 


Asm 


1000 


08 


4010 


1022 


20 


4M8 


1000 


» 


4<«0 


mi4 


88 


4W 


2000 


81 


4» 


2007 


87 


4.180 


2104 


28 


4fl& 


2200 


0 


OflBD 


2207 


ao 


0M9 


0007 


90 


acw 


0000 


100 


8(AIS 


0401 


28 


SlflSB 


2001 


20 




2022 


20 




2071 


11 


ocaoB 


2070 


97 


3L0BB 


27J20 


7 


0200 


2701 


10 


OllOf 


2021 


88 


0.«M 


2040 


V 


0JOO9 


2029 


0 


0JMO 


2000 


7 


ueo 


2009 




zjoao 


SMO 


18 


2JB04 


8077 


0 




8129 


18 


OJSO 


8100 


0 


2JB0 


2204 


7 


2J44 


8201 


10 


2710 




10 




8909 


0 


20tt 


8491 


0 




8401 


0 


2084 


28.11 


0 


2AM 


3004 


0 


2An 


8022 


13 


ZMA 




0 


2/00 


8009 


n 


2>tt» 


9700 


17 


2070 


8770 


4 


209F 




H 


2081 


aoin 


4 


2201 


8040 


0 
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FOWDHt PATTERN (D4-LIST) 
742^ABiiiiottilazoM-:rt>4^^ 

3*Ttii]4-3<q^lK9i^4<artKH^ 



■ ■ 

ovaliie 


» - ■ ^ 




(AnodtrDfli) 




CM. tnt3 


17JBM 


4M 


15 




874 


20 


0.785 


OJ02 


12 


8308 


10J04 


48 


73« 


12J04 


63 


8^ 


1327 


72 


8iM8 


iaj62 


51 


8.183 


14jG0 


21 


6^ 


14B7 


10 


6J377 


18.47 


8 


4Jn8 


18.13 


38 




10103 


45 


4.487 


18JB8 


18 


4328 


20j51 


21 


4283 


21.12 


32 


3JB68 


23J03 


44 


3JDe8 


2400 


100 


3JB18 


2400 


32 


3M2 


28.12 


35 


3>n7 


2608 


13 


3J333 


2B72 


21 


3.345 


27.48 


11 


3.188 


2a23 


33 








3inr0 


2808 


12 


3JXM 


3023 


10 


zsm 


3073 


7 


2M4 


31.43 


3 


2JB14 


3177 


5 


2Jr22 


32JB8 


8 


2M 


33L22 


18 


2J8S8 


3308 


7 




3442 


0 


2jS81 


35XH 


11 


Z«3 


38.15 


10 


2.435 


38.08 


12 


2.408 


3732 


14' 


2J327 


38.07 


8 


2.288 


38^ 


5 



14A4 



PCnEPM0MM»M4 




INTE^HONAL SEARCH REPORT 
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EPO-Internal, VPI Data, PM, CHEM ABS Data 
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3 Septegd>er 2003 (2003-09-03) 
RefO^noe Exanples I-(Z) and l-(3) 
(For translation purposes) 

UN fiin-CHtm ET AL: "THE SniTHE»S OF 

CEFDIHIR' 

HECHENS NUAXUE, 

vol. 9. no. 5, 2001. pages 383-385, 
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page 383; figure 1 
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